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Since 2012 the CGIAR Research Program on Climate Change, Agriculture and Food Security 
(CCAFS) has been piloting the Climate-Smart Villages (CSVs) approach in East Africa, 
including the Nyando basin of western Kenya, introducing a wide range of Climate-Smart 
Agriculture (CSA) technologies and practices. The CSA interventions were tailored to address 
the climate risks in Nyando, the needs and circumstances of individual farmers, and were 
collectively piloted with the farmers for potential adoption. 
In this report we present the adoption rates of various CSA technologies and practices in 
Nyando since the start of the CCAFS program in 2012 up to 2020. Specifically, we address 
the following questions: (i) What is the rate and intensity of adoption? (ii) Are there any time 
trends in adoption since 2012? (iii) How is adoption distributed across farmers? (iv) How 
does adoption change over time at the farm level (dynamics including dis-adoption)? and (v) 
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Acronyms
CSA Climate-Smart Agriculture   
CSV Climate-Smart Village 
CCAFS CGIAR Research Program on Climate Change, Agriculture and Food                                         
Security 
NWO  Netherlands Organisation for Scientific Research 
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Introduction
Since 2012 CCAFS has been piloting the Climate-Smart Villages Research for Development (CSVs) 
approach in Nyando, introducing a wide range of Climate-Smart Agriculture (CSA) technologies and 
practices. These include seasonal weather forecast and agro-advisory services (‘Weather-Smart’); 
rain water harvesting and soil erosion control (‘Water-Smart’); agroforestry, trees for fodder and 
forage, fuel wood and fruit trees, and composting manure (‘Carbon-Smart’); improved beans, 
improved  sweet potatoes, multiple stress-tolerant cereals, seed and fodder bulking (‘Crop-Smart’); 
improved sheep and goats, improved poultry, community para-veterinary workers (‘Livestock-
Smart’); and smart farms, collective action groups, farmer-to-farmer learning and adaptation 
learning through climate analogues (‘Knowledge-Smart’). The CSA interventions were tailored to 
respond to climate-related risks, and needs and circumstances of individual farmers. 
In this report we present the adoption rates of various CSA interventions in the Nyando region since 
the start of the CCAFS program till 2020 by addressing the following questions: (i) What is the 
incidence and intensity of adoption? (ii) Are there any time trends in adoption since 2012? (iii) How is 
adoption distributed across farmers? (iv) What is the dynamics of adoption and dis-adoption? (v) 
How does adoption vary across farmer characteristics?  
The evidence presented here is based on the CCAFS Evaluation Survey (2017)1, Climate-smart 
Financial Diaries Baseline Survey (2019) and Climate-smart Financial Diaries Endline Survey (2020). 
These data were collected from both CSV and non-CSV households. Because of data availability, the 
report focuses on crop-management, livestock breeds, livestock management practices and land-
management. The presented results are descriptive and further analysis is needed to verify the 
extent to which the observed patterns reflect causal relationships. Key highlights of the presented 
evidence are summarized below: 
 Households in the CSVs have adopted more intensive crop management practices and are much 
more likely to keep improved breeds of sheep, goats, and chicken compared to households in 
the non-CSVs (see Table 2). 
 Adoption rates of improved breeds of small ruminant livestock have been increasing between 
2012 and 2020, but rates in CSVs have stagnated since 2016. In non-CSVs, adoption appears to 
have increased especially towards the end of the 2012-2020 period, but the sample sizes are too 
small to conclusively report on the significance of the increases (see Table 5).  
 Adoption rates of improved breeds were 11% for sheep and 25% for goats in CSVs as of 2020, 
suggesting that the projected universal adoption of improved sheep and goats breeds in CSVs 
has not been achieved yet (see Table 5). 
 Adoption rates of improved livestock management practices for both sheep and goats are 
generally much higher in CSVs than in non-CSVs. However, the adoption rates are often 
1 See Radeny M, Ogada MJ, Recha J, Kimeli P, Rao EJO, Solomon D. 2018. Uptake and Impact of Climate-Smart 
Agriculture Technologies and Innovations in East Africa. CCAFS Working Paper no. 251. Wageningen, 
Netherlands: CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS). 
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(substantially) below 50% even in CSVs and among farmers with improved breeds (see Tables 3 
and 4). 
 Distribution of livestock (sheep and goats) ownership is highly skewed and especially for 
improved breeds (see Table 6). 
 Farmers in CSVs are more likely to adopt and continue adopting the promoted technologies 
compared to farmers in non-CSVs, but not without exceptions. Nevertheless, the rates of dis-
adoption are quite high for most of the CSA technologies and practices, except for improved 
seeds (see Table 7). 
 Adoption is strongly correlated with a large number of household characteristics, nutrition, 
knowledge, finance, income and assets, group membership and trust, and location (see Table 8).  
Data
The data for the analysis are derived from a three-wave household survey conducted in 2017, 2019 
and 2020 among farmers in the Nyando basin. The 2017 survey sample consists of two subsamples, 
one for the CSVs (“participating households”) and one for the non-CSV (“non-participating 
households”). The CSV sample is a random sample of 216 households selected from 364 households 
that have been monitored by CCAFS as part of their M&E activities. These households are member 
of CBOs and participated in CCAFS activities (which were organized through these CBOs). All CSV 
households are residing in villages located in a 10x10 km2 from which the CSVs were randomly 
selected in 2011 at the start of the CCAFS project.  
The non-CSV sample in the 2017 survey is a random sample of 217 “non-participating” households 
who reside in villages outside the 10x10 km2 grid. Villages were identified that were very similar to 
the CSVs in terms of observable biophysical (i.e., temperature, precipitation, soil type, landscape 
position) and socio-economic (i.e., most prevalent farming system, main agricultural crop, livestock 
ownership and husbandry practices, market behaviors) characteristics. These villages were far 
enough from the CSVs to minimize “contamination”. Households from these villages were then listed 
with the help of the local administration to provide a sampling frame for the non-CSVs. A random 
sample of 217 households was then made from this sampling frame. The total number of 
households included in the CCAFS Evaluation Survey is therefore 433.  
The 2019 and 2020 surveys covered the same villages as included in the 2017 survey, except that a 
small number of villages was excluded for logistical reasons. Of the 433 households in the 2017 
sample, a total of 396 households are located in the villages that were also covered in the 2019 and 
2020 surveys. The 2019 and 2020 survey samples form a (stratified) random subsample of these 396 
households. Therefore the 2017-2019-2020 surveys are comparable over time for the villages 
included in the three waves (using sampling weights for 2019 and 2020).  
Table 1 reports the number of households that were sampled in the villages covered throughout all 
waves, across CSVs and non-CSVs, as well as in the balanced panel sample.  
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Table 1. Number of households in 2017-2020 surveys
 CCAFS Evaluation 
Survey (2017) 
Climate-smart Financial 
Diaries Baseline Survey 
(2019) 
Climate-smart Financial 
Diaries Endline Survey 
(2020) 
Survey sample    
  CSVs 180 88 85 
  Non-CSVs 216 34 33 
  Total 396 122 118 
    
Balanced panel sample    
  CSVs 85 85 85 
  Non-CSVs 33 33 33 
  Total 118 118 118 
Adoption rates and intensity of CSA practices
In Table 2, we compare adoption patterns in CSV and non-CSV villages, both in the three cross-
sections (columns (1)-(6)) as well as for the balanced panel households included throughout the 
surveys (columns (7)-(12)). The 2019, 2020 and balanced panel samples are weighted with sampling 
weights to make to make them representative of the 2017 sample population.  
Crop management
The first two columns show that households in CSVs have adopted more intensive crop management 
practices than households in the non-CSVs. The numbers are reported in bold if the difference is 
statistically significant at 10% significance level. Almost all CSVs households have adopted improved 
seeds (90%) as opposed two-thirds in non-CSVs (66%). More than half (57%) of the CSVs households 
use fertilizers, compared to one-third (33%) in non-CSVs. The use of pesticides is relatively low in 
both CSVs and non-CSVs, but twice as high in CSVs (26 versus 14%). 
Columns (7)-(12) do not show an improvement over time in crop management practices of use of 
improved seeds and fertilizer. The use of natural fertilizer appears to have declined in CSVs since 
2019, while the use of pesticides has increased.  
Livestock breed
Households in the CSVs are more likely to keep sheep and goats (any breed), but no difference is 
recorded in chicken rearing. Also, CSV households are much more likely to keep improved small 
ruminants: adoption rates of sheep and goats are respectively 11 and 25% in CSVs against 3 and 7% 
in non-CSVs as of 2020.  
The panel evidence (columns (7)-(12)) suggests that there is a non-increasing trend in adoption of 
improved and indigenous breeds of sheep and goats in the CSVs and non-CSVs, within the period 
2017-2020. Over the same period there is a clear upward trend of chicken adoption, with increasing 
numbers of households adopting chicken in both CSVs and non-CSVs, and an increasing number of 
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households in non-CSVs adopting improved breeds. The latter trend is however, not significant 
probably because of the small sample size of households considered. 
Land management
CSA technologies and practices related to land management present an evidence of differences in 
adoption rates of agroforestry, intercropping, construction of ridges/bunds/terraces/hedges, and 
households that stopped burning crop residues across CSVs and non-CSVs. The adoption rates are 
often higher in the CSVs, though not uniformly, and the differences are too small to be statistically 
significant at 10%.  
The reported numbers for 2017 and 2019-2020 are not strictly comparable, unfortunately, because 
of changes in the questionnaire design. The numbers for 2017 reported are for adoption in the 
previous five years, while the numbers for 2019-2020 are for current practices. However, what can 
be noted is that there seems to be an increasing trend in the number of trees over 2019-2020, both 
in CSVs and non-CSVs. There is also increased use of intercropping and hedges since 2019, but the 
use of terraces appears to go down possibly because they are converted for tree adoption. 
6
Table 2. Adoption of CSA technologies and practices by type of village, 2017-2020 (% HHs for all indicators except #Trees (median)
 All households Balanced panel households only 

























Crop management             
  Improved seeds on >=1 of plots  90 66 - - 82 74 82 - 82 84 - 74 
  Using fertilizer on >=1 of plots 57 33 56 57 58 47 65 57 58 55 59 47 
  Natural fertilizer on >=1 of plots - - 81 61 34 58 - 81 34 - 61 58 
  Pesticides used* 26 14 59 49 34 40 18  34 34  40 
Livestock breed             
  Sheep             
      None 46 58 49 66 51 58 48 51 51 67 65 58 
      Only indigenous 43 41 34 34 38 39 41 36 38 32 35 39 
      Improved (at least one) 12 1 17 0 11 3 12 13 11 1 0 3 
  Goats             
      None 34 54 24 31 30 28 32 24 30 43 30 28 
      Only indigenous 42 43 48 63 45 66 44 52 45 55 65 66 
      Improved (at least one) 24 3 28 5 25 7 25 24 25 3 5 7 
  Chicken             
      None 17 18 15 19 5 3 23 14 5 27 19 3 
      Only indigenous 74 78 80 81 86 89 70 81 86 72 81 89 
      Improved (at least one) 9 4 5 0 9 8 8 5 9 1 0 8 
Land management             
  Trees (median)** 50 38 40 21 89 49  40 89  21 49 
  Stopped burning*** 2 2 77 83 76 73  75 76  82 73 
  Intercropping*** 11 8 75 66 92 95  75 92  68 95 
  Ridges/bunds*** 5 3 44 37 60 50  46 60  38 50 
  Terraces*** 6 5 65 47 30 32  63 30  50 32 
  Hedges*** 3 2 31 48 63 48  33 63  47 48 
             
Number of observations 180 216 88 34 85 33 85 85 85 33 33 33 
Notes: Figures are weighted with sampling weights. * 2019: includes herbicides. ** 2017: Trees planted in past 5 years; 2019,2020: current number of trees. *** 2017: Household stopped burning crop 
residues, introduced intercropping, ridges/bunds, terraces, hedges in past 5 years; 2019,2020: Household does not burn residues, does intercropping, uses ridges/bunds, terraces, hedges. Figures in bold 
are significantly different from each other at 10% significance level (Cross-sections 2017,2019,2020: H0 of t-test: CSV=non-CSV, robust standard errors; Balanced panel 2017-20: H0 of F-test: 




Table 2 reported the adoption rates of different livestock breeds. However, CSA also entails 
improved livestock management practices. CCAFS introduced various new practices, and Table 3 
reports the adoption of various livestock management practices across CSVs and non-CSVs for 
households keeping respectively sheep and goats for 2019.  
Table 3. Adoption of livestock management practices (% of households keeping sheep 
respectively goats), by type of village (2019)
 Sheep Goats 
Practice CSVs Non-CSVs CSVs Non-CSVs 
Stall keeping 0.38 0.00 0.24 0.00 
Fencing 0.14 0.00        0.09 0.06 
Cut and carry 0.33 0.00 0.24 0.05 
Grow fodder crops 0.14 0.00        0.13 0.05 
Improved pastures 0.03 0.00 0.01 0.00 
Fodder storage 0.10 0.00        0.07 0.00 
Cross-breeding 0.32 0.00 0.39 0.07 
Self-checks animal health 0.67 0.00 0.50 0.18 
Animal health regularly checked 
by veterinarian 
        0.89 0.92 0.93 1.00 
Note: Statistical differences between CSVs and non-CSVs (at 10%) are reported in bold 
The adoption rates of improved livestock management practices are generally much higher in CSVs 
than in non-CSVs, for both sheep and goats. The differences are in most cases also statistically 
significant (reported in bold), in spite of the relatively small sample sizes. An exception is animal 
health checks by veterinarian, which is high in CVSs but even significantly higher for goats in non-
CSVs. Self-checks of animal health are, however, more prevalent in the CSVs, suggesting that farmers 
in non-CSVs are still relying on outside animal health services which has been mastered by farmers in 
CSVs. This might be attributed to the presence of community livestock health workers (also called 
“Paravets”), who have been trained by the County Livestock Departments to provide the equivalent 
of “first aid” to the sick livestock, and only referring more serious cases to the Veterinary officers.  
The Paravets in the community had been existence within the communities even before CCAFS 
started piloting the CSVs, and are therefore well-established. 
The levels of adoption of improved livestock management practices are often below 50%, and 
mostly much lower, even in CSVs. This suggests that livestock management remains relatively 
traditional in most instances. 
Finally, one may wonder whether farmers with improved breeds generally did adopt more of the 
improved livestock management practices. Table 4 shows that these farmers often have not adopted 
the improved practices, except for cross-breeding and health checks (either by veterinarian or self). 
Looking across the columns, there is increasing use of fencing and improved pastures since 2019. 
The use of cross-breeding is decreasing, however, limiting the growth in improved breeds, possibly 
because owners of improved breeds do not wish to cross but rather keep pure improved breeds. 
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Table 4. Adoption of livestock management practices (% households with improved 
goats/sheep), 2019-2020
Practice 2019 2020 
Stall keeping 0.32 0.33 
Fencing 0.10 0.57 
Cut and carry 0.39 0.34 
Grow fodder crops 0.15 0.25 
Improved pastures 0.05 0.19 
Fodder storage 0.14 0.12 
Cross-breeding 0.87 0.43 
Self-checks animal health 0.40 0.64 
Animal health regularly checked by veterinarian / 
person with veterinarian training 
0.94 0.49 
   
Number of observations 41 41 
Note: Statistical differences between 2019 and 2020 (at 10%) are reported in bold, standard errors clustered by household. 
Trends in adoption of improved breeds: A further look 
It has been observed that “uptake of improved livestock breeds is on an upward trend”.2 About 60% 
of households (HHs) in Nyando CSVs had not introduced any form of improved/resilient livestock 
breeds as of 2011. In 2012 about 70 breeding Galla goats were introduced, followed by 30 breeding 
Red Maasai sheep in mid-2013. It was projected that the Galla goats and Red Maasai sheep crosses 
would replace the indigenous breeds in all CSVs by 2018. 
Table 5 shows the adoption of improved breeds of sheep, goats and chicken over the period 2012-20 
for CSVs and non-CSVs respectively. Panel A shows the time pattern for all households, while panel B 
is for the balanced panel households only. Figures for 2012 and 2016 are from the 2017 survey when 
households were asked retrospective questions about their livestock. We note that the time 
patterns for 2012-20 are quite similar across both panels, and therefore we concentrate on panel B 
as this excludes sampling variation over time. 
From the Table, the rates have been increasing between 2012 and 2020, but stagnated in CSVs since 
2016. In non-CSVs, adoption increased especially towards the end of the 2012-2020 period, 
suggesting a spillover effect from CSVs. Also, non-CSV households with improved adoption of 
breeds, whether sheep, goats, or chicken, have increasingly larger numbers of livestock, namely 
about 12 improved sheep, 9 improved goats and 25 improved chicken on average. We note, 
however, that these numbers need to be interpreted with caution as sample sizes are small. 
Adoption rates in the CSVs of improved breeds as of 2020 are 11% for sheep and 25% for goats, 
suggesting that the projected universal adoption of improved sheep and goat breeds in CSVs has not 
been achieved yet. 
2 Radeny et al. (2018).
9
Table 5. Adoption of improved breeds of sheep, goats and chicken by type of village, 2012-20 
 CSV Non-CSV 
 2012 2016 2017 2019 2020 2012 2016 2017 2019 2020 
A. All households           
Improved sheep           
  Household has improved breed (%) 6% 11% 12% 17% 11% 1% 1% 1% 0% 3% 
  Number per household 0.5 0.8 0.8 1.7 0.8 0.0 0.0 0.1 0.0 0.3 
  Number per household if at least one 9.0 7.4 6.6 9.9 7.3 1.0 3.0 4.5 . 12.1 
Improved goats           
  Household has improved breed (%) 19% 24% 24% 28% 25% 2% 3% 3% 5% 7% 
  Number per household 1.1 1.5 1.5 1.8 1.5 0.0 0.1 0.2 0.1 0.6 
  Number per household if at least one 5.8 6.4 6.3 6.6 6.2 1.3 3.4 6.0 2.6 9.1 
Improved chicken           
  Household has improved breed (%) 8% 11% 9% 5% 9% 2% 4% 4% 0% 8% 
  Number per household 1.1 1.8 1.7 0.6 1.2 0.1 1.1 0.2 0.0 1.9 
  Number per household if at least one 12.8 16.7 18.8 12.3 13.3 8.3 28.6 5.6 . 24.7 
           
B. Balanced panel households only           
Improved sheep           
  Household has improved breed (%) 6% 11% 12% 13% 11% 1% 1% 1% 0% 3% 
  Number per household 0.6 0.9 0.8 0.8 0.8 0.0 0.0 0.1 0.0 0.3 
  Number per household if at least one 8.6 8.2 7.2 6.6 7.3 1.0 3.0 4.5 . 12.1 
Improved goats           
  Household has improved breed (%) 20% 24% 24% 24% 25% 2% 3% 3% 5% 7% 
  Number per household 1.2 1.5 1.7 1.7 1.5 0.0 0.1 0.2 0.1 0.6 
  Number per household if at least one 5.8 6.2 6.8 6.9 6.2 1.3 4.3 7.6 2.6 9.1 
Improved chicken           
  Household has improved breed (%) 6% 8% 8% 5% 9% 1% 1% 1% 0% 8% 
  Number per household 0.9 1.7 1.5 0.6 1.2 0.0 0.0 0.0 0.0 1.9 
  Number per household if at least one 14.9 20.5 19.5 12.3 13.3 3.0 3.0 1.0 . 24.7 
Note: Figures are weighted with sampling weights. Statistical differences between 2012 and 2020 (at 10%) are reported in bold, standard errors clustered by household.
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Livestock ownership distribution 
Table 6 shows that the distribution of livestock ownership, i.e. sheep and goats, is highly skewed, 
even more so for improved breeds. The median household does not own any improved breeds, and 
even in CSVs, households at the 75th percentile own one goat but no sheep of improved breed. The 
bulk of the ownership is therefore found at the upper end of the distribution. 
The Gini coefficients for livestock ownership are between 0.60-0.75 for indigenous breeds. For 
improved breeds the Gini coefficients are between 0.86-0.99. The higher level of inequality for 
improved breeds reflects the fact that the adoption of the improved breeds has been concentrated 
among relatively few farmers, while many more farmers do have indigenous breeds (Table 2). Table 
6 also shows, however, that the ownership of improved breeds tends to be even more unequal in 
non-CSVs than CSVs. This may reflect the fact that the adopters in the CSVs benefitted from the 
services provided through the CCAFS intervention (including the introduction of improved breeds 
coupled with livestock management training and veterinary services, among others), while non-CSV 
farmers had to provide for such services themselves. As a result, the constraints to adoption were 
even more binding in the non-CSVs, and adoption even more concentrated. 
Table 6. Distribution of ownership of goats and sheep, 2017-2019
 Mean Q1 Median Q4 Max Gini 
Sheep       
CSV       
  Indigenous 1.9 0 0 3 50 0.71 
  Improved 1.1 0 0 0 45 0.94 
Non-CSV       
  Indigenous 1.9 0 0 3 35 0.75 
  Improved 0.1 0 0 0 14 0.99 
Goats       
CSV       
  Indigenous 2.6 0 1 4 22 0.65 
  Improved 1.6 0 0 1 60 0.86 
Non-CSV       
  Indigenous 2.9 0 2 5 20 0.60 
  Improved 0.3 0 0 0 20 0.97 
Figures are weighted with sampling weights.
Adoption dynamics
We can also look at the adoption dynamics at the household-level, using a transition matrix from 
2017 to 2020. For crop management we look at improved seeds, fertilizer use and pesticide use, but 
not natural fertilizer as information on the latter was not collected in 2017 (see Table 2). For land 
management none of the indicators are fully comparable for 2017 and 2020. Hence, in Table 7 we 
report the transition matrix for the (dis)adoption of improved seeds, fertilizer, pesticides, and 
improved breeds, where the latter are for sheep and goats as the adoption rates of improved breeds 
of chicken remain very low. 
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Comparing the adoption rates across CSVs and non-CSVs, we can note that they are higher in the 
former, with the exception of pesticides. If we look at the dis-adoption rates, they tend to be lower 
(or at least similar) in CSVs compared to non-CSVs, except for improved goats where the dis-
adoption rate is higher at 51.0% in CSVs against 21.4% in non-CSVs. This suggests that in general 
farmers in CSVs are more likely to adopt and continuing to adopt than farmers in non-CSVs, with the 
notable exception of improved goats in CSVs. 
Table 7. Transition matrix for (dis)adoption of CSA, 2017 versus 2020 (row %)
Improved  CSVs  Non-CSVs  
seeds 2020  2020  
2017 No Yes N No Yes N 
 No  26.9 73.1 9 84.0 16.1 7 
Yes 16.1 83.9 76 15.3 84.7 26 
N 16 69 85 9 24 33 
       
Fertilizer CSVs  Non-CSVs  
 2020  2020  
2017 No Yes N No Yes N 
 No  58.5 41.5 27 65.5 34.5 16 
Yes 34.0 66.0 57 47.1 52.9 16 
N 33 51 84 18 14 32 
       
Pesticides CSVs  Non-CSVs  
 2020  2020  
2017 No Yes N No Yes N 
 No  70.3 29.7 50 63.4 36.7 15 
Yes 50.1 49.9 25 60.7 39.3 9 
N 47 28 75 14 10 24 
       
Improved Sheep     CSVs  Non-CSVs  
 2020  2020  
2017 No Yes N No Yes N 
 No  95.4 4.6 65 97.9 2.1 31 
Yes 38.6 61.4 20 50.0 50.0 2 
N 67 18 85 31 2 33 
   
Improved Goats      CSVs  Non-CSVs  
 2020  2020  
2017 No Yes N No Yes N 
 No 82.9 17.1 44 94.9 5.1 29 
Yes 51.0 49.0 41 21.4 78.6 4 
N 57 28 85 28 5 33 
Note: Transition percentages are weighted 
 
However, the rates of dis-adoption are quite high for most of the CSA techniques. A total of 34.0-
47.1% of farmers who were using fertilizers in 2017 are no longer using in 2020.This could be 
attributed to the soaring prices of fertilizers in Kenya from the year 2017 onwards that are 
prohibitive. In addition, as previously mentioned in the report, there is evidence of higher adoption 
rates in the CSVs for the CSA technologies and practices related to land management such as 
agroforestry. The long-term use of agroforestry and other land management practices contribute to 
improving the soil fertility that reduces the need for inorganic fertilizers. 
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For improved breeds, the dis-adoption rates are similarly high, with 38.6-60.7% of the farmers with 
improved breeds in 2017 no longer having this breed in 2020. Improved (cross) breeds of small 
ruminants fetch a better market price and hence middlemen prioritize purchasing such breeds due 
to high demand on the market. Cash strapped farmers sell the improved sheep and goats easily 
which leads to dis-adoption. The adoption of improved seeds is relatively stable, however, with 
more than 80% of the farmers who had adopted in 2017 continuing to adopt by 2020. 
Correlates of adoption and non-adoption of CSA 
technologies
In order to understand what might be driving the differences in adoption rates across households, 
we examine how household and farm characteristics differ across adopters and non-adopters in 
Table 8. We have defined four indicators of adoption: 
 Improved crop management: the household utilizes an above median number of types of 
inputs among improved seeds, fertilizer, natural fertilizer, pesticides/herbicides.3 
 Improved sheep/goats: the household has improved sheep and/or goats 
 Improved livestock management: the household keeps sheep and/or utilizes an above 
median number of improved livestock management practices (as listed in Table 4).4 
 Improved land management: the household utilizes an above median number of the 
following improved land use and management practices: stopped burning crop residues, 
intercropping, using crop cover, micro-catchments, ridges or bunds, mulching, terraces, 
hedges, and contour ploughing.5  
We include various proxies for different correlates and possible drivers of adoption that have been 
identified in the literature, where we indicate the years for which (comparable) data are available: 
 Household characteristics:  
- household size (number of people in the household), 2017-2020 
- gender of household head, 2017 and 2019 (dummy, male=1) 
- age of the household head, 2017 and 2019 (years) 
- highest education attained by the household head, 2017 and 2019 (levels 1-7, where 
1=no formal schooling, and 7=tertiary education)   
- ethnicity, 2017 and 2019 (dummy, Luo=1) 
- risk aversion, 2019 and 2020 (scale 0-1) 
- time discount, 2020 (scale 0-1, where 1 indicates most impatient) 
  
3 Improved seeds only for 2017 and 2020, natural fertilizer only for 2019 and 2020, due to data availability.  
4 Only for 2019 and 2020 as data for 2017 is non-comparable. 
5 Only for 2019 and 2020 as data for 2017 is non-comparable.
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 Nutrition indicators:  
- not enough to eat for the family, 2017 (proportion of year) 
- food consumption scores for adults and children, 2020 (scale 0-112) 
- diet diversity scores for adults, females between ages 15-49, and children between 6-23 
months old, 2017 (scale 0-7)  
 Knowledge and farm labor:  
- household has received training, 2019 and 2020 (dummy, yes=1) 
- main occupation of head of household is farming (crop/livestock) on own farm, 2017 
and 2019 (dummy, yes=1) 
- most of the cropping is done by male adults only, female adults only, or hired labor 
only, 2019 and 2020 (dummy, yes=1) 
 Credit and saving:  
- household has a loan, 2019 and 2020 (dummy, yes=1) 
- household has a loan for CSA, 2019 and 2020 (dummy, yes=1) 
- household has savings, 2019 and 2020 (dummy, yes=1)6  
 Income and assets:  
- expenditure per capita per year, 2017 (KSh) 
- land size of plots owned, 2017-2020 (ha) 
- household items, transport items, and farm equipment, 2017 and 2019 (total 
number owned) 
 Groups and trust:  
- number of memberships of groups, 2017 and 2019 
- trust in relatives/other people known/other Kenyans, elected local government 
council, CBO and local bank, 2019 and 2020 (scale 0-1) 
 Location:  
- farm is located in Kericho, 2017-2020 (dummy, yes=1) 
- distance to nearest motorable road, 2019 (km) 
- distance to nearest food market, 2019 (km) 
- distance to nearest cattle/goats/sheep market, 2019 (km) 
 
Table 8 shows that larger households are more likely to adopt improved practices (differences that 
are statistically significant at 10% have been reported in bold). Given that improved practices often 
require additional labor, larger households have a comparative advantage using these practices. 
Female-headed households are less likely to adopt improved practices. One reason can be that 
female-headed households tend to be smaller (4.6 people versus 6.3 for male-headed households), 
therefore lacking the labor to adopt improved but more labor-intensive practices. Additionally, 
females may not have secure land tenure over the plots of land they occupy or utilize, yet some of 
the improved practices require long term investments.   
6 Any savings kept at home, in bank, with relative, friend, input supplier, trader, processor, community group, or
otherwise.
14
Generally, households with more educated heads are more likely to adopt improved practices, 
although this is only significant for improved crop management. This may reflect the fact that more 
educated farmers have a greater capability to understand and implement changes in their traditional 
farming methods. 
 
In terms of ethnicity, the Luo are much less likely to be involved in improved crop management (77% 
applies low level improved crop management against 52% for other ethnic groups) and improved 
breeds of sheep and goats (71% had no improved breeds against 54% for other ethnic groups), but 
more likely in improved livestock management and land management (about 75% applies high levels 
of improved livestock management and land management against 53% for other ethnic groups). 
These differences in CSA adoption mirror the geographical differences in farm practices between 
Kericho and Kisumu as the Luo are strongly concentrated in the Kisumu area where farmers are less 
likely involved in improved crop management and improved breeds and more likely in improved 
livestock and land management. 
Households that adopt CSA are often less risk averse, and these differences are significant for 
improved crop and land management. 
The nutrition of adults, measured by the proportion of the year without sufficient food, tends to be 
less of an issue for households adopting CSA. If we measure nutrition by the food consumption score 
and the diet diversity score, it also tends to be higher with improved practices. This probably reflects 
the fact that improved practices lead to higher production as well as diversification in terms of crops 
and livestock, but it could also be because of extraneous factors that led farmers to self-select into 
CSA adoption. Generally, the same pattern holds for children’s nutrition, although the differences 
are insignificant in these cases probably because of the small sample sizes (not all households have 
young children). 
Households that received training are also more likely to use improved practices, which is 
understandable as many of these trainings were designed to improve the knowledge and skills of 
farmers in this area. 
Adoption of CSA practices is more likely on farms where the main occupation of the head of the 
household is self-employment on the farm. In households where most of the work is done by 
females, less adoption of CSA practices has taken place. This is also the case for the adoption of 
improved livestock, even though livestock management tends to be a female activity in this area. 
This may reflect the fact that these households are much more likely to be female-headed as well. 
In terms of loans and savings, all significant differences suggest that improved practices and 
loans/savings are reinforcing each other. The significant differences for improved livestock probably 
reflect that adoption of these breeds is costly for the households. 
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Table 8. Household and farm characteristics by intensity of improved practices, 2017-2020
 Improved crop 
management 
Improved sheep/goats 





 Low High Low High Low High Low High 
Household characteristics         
  Household size (number) 5.77 6.36 5.78 6.88 6.63 6.38 5.54 7.39 
  Gender of hh head (male = 1)  0.71 0.82 0.72 0.92 0.83 0.93 0.80 0.79 
  Age of hh head (years) 53.9 48.5 51.5 54.0 49.3 56.2 51.4 54.8 
  Education of hh head (levels 1-7) 3.04 3.60 3.21 3.46 3.49 3.32 3.22 3.56 
  Ethnicity of household (Luo=1) 0.77 0.52 0.71 0.54 0.53 0.79 0.53 0.73 
  Risk aversion (0-1 scale)  0.58 0.47 0.55 0.52 0.52 0.54 0.57 0.47 
  Time discount (0-1 scale) 0.86 0.77 0.82 0.85 0.80 0.84 0.81 0.85 
Nutrition         
  Not enough food to eat (proportion of year) 5.08 3.49 0.38 0.29 - - - - 
  Food consumption score adults (0-112)  48.7 54.2 49.2 57.3 48.9 57.6 50.7 51.2 
  Food consumption score children (0-112)  16.3 16.7 13.5 28.5 15.7 27.3 17.8 13.8 
  Diversity score adults (0-7)  4.87 5.17 4.96 5.22 - - - - 
  Diversity score female 15-49 year (0-7) 4.80 5.15 4.90 5.30 - - - - 
  Diversity score children 6-23 months (0-7) 3.90 4.14 3.96 4.60 - - - - 
Knowledge and farm labor         
  Training (yes=1) 0.33 0.47 0.34 0.55 0.33 0.62 0.31 0.52 
  Main occupation farming on own farm (yes=1) 0.64 0.72 0.65 0.76 0.66 0.74 0.66 0.68 
  Male adults do most of cropping (yes=1) 0.10 0.16 0.12 0.13 0.09 0.12 0.14 0.08 
  Female adults do most of cropping (yes=1) 0.23 0.07 0.20 0.09 0.16 0.09 0.20 0.11 
  Hired labor does most of cropping (yes=1) 0.18 0.05 0.13 0.15 0.12 0.14 0.15 0.09 
Credit and savings         
   Loan (yes=1) 0.45 0.60 0.49 0.63 0.53 0.37 0.39 0.73 
   Loan for CSA (yes=1) 0.08 0.19 0.10 0.17 0.14 0.13 0.09 0.17 
  Savings (yes=1) 0.62 0.88 0.70 0.80 0.68 0.80 0.71 0.72 
Income and assets         
  Expenditure per capita (annual, ‘0000 KSh) 6.84 5.23 6.20 5.62 - - - - 
  Land size (ha) 1.42 2.24 1.59 2.41 2.03 2.88 2.41 1.86 
  Household items assets (number) 15.7 14.9 14.9 18.0 22.2 30.9 21.4 27.8 
  Transport assets (number) 0.27 0.46 0.32 0.48 0.27 0.70 0.18 0.64 
  Farm assets (number) 5.59 7.05 5.66 8.45 7.92 11.0 7.45 10.6 
Group membership and trust         
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  Membership of groups (number) 1.10 1.21 1.04 1.62 1.53 1.80 1.42 1.77 
  Trust in people (scale 0-1) 0.57 0.54 0.55 0.62 0.51 0.64 0.56 0.56 
  Trust in local gov’t council (scale 0-1) 0.48 0.38 0.43 0.49 0.36 0.59 0.46 0.41 
  Trust in CBO (scale 0-1) 0.68 0.83 0.72 0.79 0.71 0.78 0.77 0.67 
  Trust in local bank (scale 0-1) 0.67 0.81 0.70 0.82 0.71 0.79 0.73 0.70 
Location         
  Kericho (yes=1) 0.34 0.56 0.38 0.53 0.48 0.38 0.50 0.26 
  Distance to motorable road(km) 0.71 0.44 0.66 0.54 0.51 0.71 0.68 0.51 
  Distance to food market (km) 3.43 3.17 3.41 2.61 3.51 1.80 3.65 2.74 
  Distance to livestock market (km) 9.07 6.78 8.50 7.85 8.30 7.57 8.51 8.06 
Notes: Figures are weighted with sampling weights. Figures in bold are significantly different between low and high adoption rates at 10% significance level, standard errors clustered by 
households.
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Expenditures per capita do not differ significantly with CSA adoption, although the expenditures are 
probably measured rather imprecisely because of the one-year recall period. But households 
adopting CSA tend to have more land and more assets. Given that switching to improved practices 
involves (fixed) adjustment costs, it can be expected that farmers with more land are better able to 
capture the resulting returns to scale. Also improved farming practices tend to increase the capital 
intensity of farming, which is reflected in a much larger ownership of farm assets (i.e. equipment). 
Improved farming practices are more likely on farms where the household is more connected to 
farmer groups and community-based organizations, which are often instrumental in providing 
training and loans for agricultural innovation. Also, households adopting CSA tend to report higher 
trust levels. 
In terms of geographical location differences, and as noted before, improved crop management is 
much more likely to be observed in Kericho than Kisumu counties. Also households adopting CSA 
tend to be closer to markets.  
Conclusion
In this report we have presented evidence on adoption patterns of various CSA activities in the 
Nyando region since the start of the CCAFS program in 2012 up to 2020, using evidence from the 
CCAFS Evaluation Survey (2017), Climate-smart Financial Diaries Baseline Survey (2019) and Climate-
smart Financial Diaries Endline Survey (2020).  
The results from the analysis shows that households in the CSVs have adopted more intensive crop 
management practices and are much more likely to keep improved breeds of sheep, goats and 
chicken than households in the non-CSVs. Adoption rates of improved breeds have been increasing 
between 2012 and 2020, but rates are stagnant in CSVs since 2016. In non-CSVs, adoption appears to 
have increased especially towards the end of the 2012-2020 period, but the sample sizes are too 
small to find statistically significant increases. Adoption rates of improved breeds as of today are 11% 
for sheep and 25% for goats, suggesting that the projected universal adoption of improved sheep and 
goats breeds in CSVs has not been achieved yet. 
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The adoption rates of improved livestock management practices are generally much higher in CSVs 
than non-CSVs, for both sheep and goats. However, the adoption rates are often (much) below 50%, 
also in CSVs and for farmers with improved breeds. The distribution of livestock ownership in terms 
of sheep and goats is highly skewed and this is even more so for improved breeds. Generally, farmers 
in CSVs are more likely to adopt and continue to adopt than farmers in non-CSVs, but not without 
exceptions. The rates of dis-adoption are quite high for most of the CSA techniques, however, except 
for improved seeds. Adoption is strongly correlated with a large number of household characteristics, 
nutrition, knowledge, labor allocation, finance, assets, group membership, trust, and location.  
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